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Hirosi Ito* : Distribution of two spore patterns in the 
fern floras of the world (a preliminary survey) 

#* ■: IBrlft0(^$R) 


Introduction The fern flora of a certain region is composed of two- 
groups of species. One of them has monolete (bilateral) spores and the 
other has trilete (tetrahedral) ones. The ratio of the number of the former 
species to the latter (ratio m: t) can be calculated, and the value is obtained 
in the region. I have found a trend in the ratios among the floras of eastern 
Asia and Micronesia. In these areas, the ratios increase as the latitude 
increases. Roughly speaking, the ratios are: 1.27-1.80 at 0-30°N (tropic to 
subtropic), 1.80—2.39 at 30-35°N (warm temperate), and 2.39-3.65 at 35-45°N 
(temperate to subarctic) respectively. For further details refer to Journ. 
Jap. Bot. 47 : 321-325, 1972. From these facts it was expected that the ratio 
is mainly affected by the temperature and further that similar facts may 
surely be observed in the Southern Hemisphere. 

The case of New Zealand Japan and New Zealand lie at neary equal 
distance from the equator northward and southward respectively, and both 
countries are rich in ferns.. Naturally both of them may be expected to have 
a very similar value of ratio. Contrary to my anticipation, however, an 
unexpected value was obtained. It was 0.84 in two main islands of New 
Zealand, against 2.73 in four main islands of Japan with some adjoining islets 
(refer to nos. 1 and 28 in Table 1). An assumption that regions on the 
equator may show the minimum value of the ratio was denied by this 
research. Moreover, studies in detail on the islands explained below showed 
me the fact that in the Southern Hemisphere the ratio decreases as the 
latitude increases. The ratios are as follows. 1.50 at Kermadec Islands 
(30°S), 0.87 at North Island (34-42°S), and 0.81 at South Island (41-47°S). 

More remarkable results are shown in the case of southern Chile (see 
nos. 29, 30 and 31 in Table 1). The values change decreasingly from 0.88 
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Table 1. Examined regions and their data. 


No. 

Region 

Latitude 

Number 
of species 

Ratio 
m: t 

1 1 

Japan (south of 30°N excluded) 

30-46°N 

395 

2.73 

2 

Ryukyu Islands 

24-31°N 

270 

1.93 

3 

Bonin Islands 

24-28“N 

72 

1.67 

4 

Formosa 

22-25°N 

521 

1.73 

5 

Mt. Tsinling, central China 

32-34°N 

242 

2.46 

6 

NE district, China 

39-54°N 

80 

2.81 

7 

Far East, USSR 

42-62°N 

87 

2.78 

8 

Philippine Islands 

5-22°N 

941 

1.27 

9 

Indo-China 

8-23°N 

616 

1.96 

10 

Malaya 

2- 7°N 

488 

1.57 

11 

India, Ceylon and Malay 

3-36°N 

686 

1.79 

12 

Eastern Himalaya 

27-28°N 

286 

2.25 

13 

Iran 

25-40°N 

35 

1.92 

14 

Belgium 

49. 5-51. 5° N 

31 

3.43 

15 

Great Britain and Ireland 

49-61°N 

52 

2.71 

16 

Wales 

51-53° N 

50 

3.54 

17 

French N. Africa 

30-37°N 

41 

1.73 

18 

Morocco 

28-36°N 

33 

2.00 

19 

Canary Islands 

28-29 °N 

47 

1.94 

20 

W. tropical Africa 

4-18°N 

260 

1.77 

21 

Cameroons 

0-l3°N 

226 

1.79 

22 

Gabon 

0- 4° S 

118 

1.62 

23 

Cape Peninsula 

34° S 

52 

1.17 

24 

Madagascar 

12-25°S 

463 

1.12 

25 

Reunion Island 

20-21°S 

200 

1.50 

26 

Fiji Islands 

15-20°S 

275 

1.35 

27 

Kermadec Islands, New Zealand 

30° S 

34 

1.50 

.28 

-New Zealand (main islands) 

34-47°S 

134 

0.84 

29 

Tierra del Fuego, S. Chile 

52° S 

23 

0.44 

.30 

Peninsula of Taitao, S. Chile 

46-47° S 

26 

0.53 

31 

Corral, Nieble, S. Chile 

39.5° S 

45 

0.88 . 

82 

Juan Fernandez Islands, Chile 

35° S 

52 

1. 00 -. 

. 33 

Bolivia 

10-23°S 

547 

1. 60 

34 

Brazil 

5-34° S 

586 

0. 63 , 
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35 

Amazonia, Brazil 

5-20°S 

235 

0.87 

36 

Surinam, and French and 

British Guiana 

2- 8°N I 

339 

1.01 

37 

Venezuela 

2-12°N 

647 

0.97 

38 

Galapagos Islands 

0° 

79 

1.47 

39 

Nicaragua 

ll-15°N 

527 

1.43 

40 

Honduras 

11-13°N 

104 

1.48 

41 

British Honduras 

13-14°N 

118 

1.00 

42 

Jamaica 

17. 5-18. 5°N 

128 

1. 69 

43 

Florida, USA 

25-31°N 

98 

1.65 

44 

South Carolina, USA 

33-35°N 

52 

1.26 

45 

District of Columbia, USA 

39°N 

42 

2.23 

46 

New Jersey, USA 

39-41"N 

47 

2.36 

47 

New Hampshire, USA 

43-45°N 

33 

2.00 

48 

Alabama, USA 

30. 5-32. 5°N 

52 

1.63 

49 

Tennessee, USA 

35-36°N 

43 

1.53 

50 

Kentucky, USA 

38-39°N 

46 

1.70 

51 

Eastern West Virginia, USA 

38-40 °N 

41 

2.42 

52 

Arkansas, USA 

33-37°N 

47 . 

1.47 

53 

Missouri, USA 

37-41°N 

42 

1.47 

54 

Iowa, USA 

41-44°N 

35 

1.92 

55 

Wisconsin, USA 

42-47 °N 

42 

1.47 

56 

Kansas, USA 

37-40°N 

29 

1.07 

57 

Nebraska, USA 

40-43 °N 

18 

0.80 

58 

Texas, USA 

26-36° N 

37 

0.54 

59 

New Mexico, USA 

32-37°N 

34 

0.48 

60 

Colorado, USA 

37-41 °N 

39 

0.86 

61 

Wyoming, USA 

41-45°N 

18 

' 1.57 

62 

Idaho, USA 

42-49 °N 

33 

1.36 

63 

Washington, USA 

46-49°N 

37 

1.47 

64 

Southern California, USA 

32-35°N 

34 

0.55 


through 0.53 to 0.44 corresponding the increasing latitude. 

Ratios in the world I have reexamined fern floras of the world as far 
as possible in this study and actually 64 were consulted with. Table 1 shows 
the regions and ratios with their latitudes and total numbers of species 
excluding fern allies and Hydropteridales. To give global trends in this 
concern, a map (Fig. 1) is prepared. In this map symbols A-F are given as 
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Fig. 1. A map showing the ratios m:t in various floras in the w 


D: 1.51-2.00; E: 1.01-1.50; and F: less than 1.00. Numbers add 


Id. Symbol A: ratio more than 3.00; B: 2.51-3.00; C: 2.01-2.50; 
to the symbols correspond to those of Tab. 1, 
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follows. A: ratio more than 3.00; B: 2.51-3.00; C: 2.01-2.50; D: 1.51-2.00; 
E: 1.01-1.50; and F: less than 1.00. Numbers added to the symbols corre¬ 
spond to those of Table 1. 

Discussion The correlation between the ratio and the latitude is very 
obvious except North America. Symbols A to F spread in the alphabetical 
order from the north to the south. In other words, the fern floras in the 
northern parts of the world are rich in the species with monolete spores than 
those in the southern parts. Some exceptional cases may be explained by 
the altitude or other factors. In North America the ratios are generally 
lower than those in Asia, and symbols E and F occupy a large area up to 
about 40°N. This exceptional fact may be attributed to the effect of desert¬ 
like habitats where the species with trilete spores are favored. 

The published floras used in this study do not cover evenly the whole 
world. Moreover, the areas covered by the flora, numbers of total species, 
preciseness of the research, demarcation of species, and dates of publication, 
for instance, are all naturally quite different. Even if these differences may 
cause minor errors, a general trend in the distribution of two types of ferns 
may be apparently recognized. 
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